Status Questionnaire, and (g) remembering three or more items from a six-item short story (Pfeiffer, 1975) .
Of 4,030 age-eligible EPESE participants screened for the mSSA, 1,313 met all selection criteria and 1,189 (90.6%) agreed to participate. Baseline data collection was conducted in 1988 through a 90-min face-to-face interview (n = 1,189). Follow-up assessments occurred in 1991 (n = 1,103) and 1995 (n = 853). The present study utilized the baseline and the first follow-up data.
Measures
Productive activities.-measures of productive activities were adopted from the Americans' Changing Lives study (Herzog, Kahn, morgan, Jackson, & Antonucci, 1989) . Engagement in productive activities was assessed with three items: volunteering, paid work, and providing care for children. Participants were asked if they volunteered in the past 12 months, and if so, the number of hours. Participants were asked whether they currently worked and, if so, the number of weeks employed in the last year and average number of hours worked per week. Respondents were also asked whether they spent time caring for children younger than 18 years living in or out of the household, including the number of hours of care.
Three measures capturing engagement in productive activities were generated: (a) a binary measure of engagement in ≥1 activities versus no engagement, (b) the number of productive activities (0, 1, or 2 or 3), (c) binary measures of any versus no engagement in each activity domain, and (d) hours spent in each activity. We created categories to approximate part-time versus full-time hours of engagement: For paid work-0 (no engagement), 1 (≤520 hr), 2 (521-1040 hr), and 3 (≥1041 hr); for volunteering-0 (no engagement), 1(≤39 hr), 2 (40-159 hr), and 3 (≥160 hr); and for childcare-0 (no engagement), 1 (≤260 hr), 2 (261-1040 hr), and 3 (≥1041 hr).
Frailty.-Frailty status was measured with the definition developed by Fried and colleagues (2001) using five criteria: weight loss, weak grip strength, exhaustion, slow gait, and low physical activity level. As previously described (Sarkisian, Gruenewald, Boscardin, & Seeman, 2008) , a dichotomous variable was created for each of the frailty indicators using the same or similar cutpoint criteria as Fried. Because weight loss was not available, baseline frailty estimates are based on only four of the criteria.
Weight loss was calculated as the percent of body weight lost from the baseline (1988) to 3-year follow-up exams. Grip strength was assessed with a hand-held dynamometer. Exhaustion was assessed using the Hopkins Symptom Checklist, "During the past week, how much have you been distressed by feeling low in energy or slowed down?" Gait speed was measured as the time to complete a 10-foot walk (usual pace). Physical activity was quantified using energy expenditure-weighted frequency assessments of engagement in recreational, exercise, housework, and yard work activities from the Yale Physical Activity Survey (Brown, Sinacore, Binder, & Kohrt, 2000) . Those with 0 frailty criteria were considered non-frail, those with one or two criteria were considered to have intermediate frailty, and those with three or more criteria were considered frail.
Covariates.-Covariates measured at the baseline interview included age, gender, race (White vs. African American), educational attainment (highest year completed), and marital status (not married vs. married). medical comorbidity was measured as the number (none or one vs. two or more) of self-reported physician-diagnosed chronic diseases. Presence or absence of disability was assessed combining the nagi scale (nagi, 1976) and the Rosow and Breslau scale (Rosow-Breslau, 1966) . To quantify cognitive function, we used a previously tested summary score using a set of standardized tests including language, executive function, special ability, verbal memory and nonverbal memory naming, memory, abstraction, and spatial ability. Depressive mood was measured by an 11-item subscale of the Hopkins' Symptom Checklist for Depression.
We also examined psychosocial covariates including personal mastery beliefs, religious service attendance, social club participation, and emotional support. Personal mastery belief was measured with a seven-item scale by Pearlin and Schooler (1978) . Attending religious services was assessed with a dichotomized variable (never or less than monthly vs. monthly to weekly) and attending social clubs was also assessed with a binary variable (never vs. sometimes or often). Emotional support was measured by asking how frequently participants felt they received emotional support from their spouse, children, and friends and relatives.
Analyses.-Eighty-six participants were lost by the first follow-up interview either due to death (n = 71) or refusal to participate in the study (n = 15). Of the 1,103 participants who were interviewed at the first follow-up (1991), 7 were missing data on baseline frailty levels, 21 on baseline productive activities, 87 on 1991 frailty levels, and the proportions of missing data on covariates ranged from 0.3% to 2.27%. Of those 1,103, 3% were classified as frail at baseline, 45% as intermediate frail, and 52% as not frail. At follow-up, 7% were classified as frail, 51% as intermediate frail, and 43% as not frail. We excluded participants classified as frail at baseline (n = 31). multiple imputation (We repeated analyses using data obtained when imputing only missing covariates and those data obtained from list-wise deletion of missing data. Results from these analyses were essentially the same as the presented analyses.) was employed for missing data on those who participated in both baseline and follow-up, and presented models repre-sent estimates averaged across five imputed data sets using procedures in STATA 10.0. Our final analytic sample size is 1,072. To select covariates for the multivariate models, the bivariate relationships between each candidate variable and baseline productive engagement and 1991 frailty were assessed using t-tests and chi-square analyses. With the goal of including potential confounders, variables associated (p ≤ .15) with 1991 frailty levels and any one of the measures of baseline productive engagement were included in the multivariable analyses.
To examine the association between baseline productive engagement and 1991 frailty, we constructed a series of nested ordered logistic regression models examining the cumulative odds of frailty in 1991 (intermediate frail and frail vs. non-frail and frail vs. intermediate frail and non-frail) based on baseline productive activities engagement. The first model includes engagement in productive activities and baseline intermediate frailty. The second model adds age and baseline health and function variables and the third model adds psychosocial covariates to the second model. Three sets of nested ordered logistic regression models were examined utilizing different engagement in productive activities predictors in each set: (a) any versus no engagement at baseline, (b) number of productive activities (0, 1, 2-3) engaged in at baseline, (c) engagement (any vs. none) in volunteering, paid work, and childcare activities (three separate dichotomous predictors), and (d) degree of engagement measured as linear trend of time categories for each activity.
Results
In all, 45% of the participants did not engage in any productive activities, 39% of participants engaged in one activity, and 15% engaged in two or three activities. Fifty-five percent of the participants engaged in at least one activity. Twenty-eight percent reported volunteering, 19% reported engagement in paid work, and 25% provided care to children.
Analyses on the sample characteristics by productive activity engagement status at baseline (Table 1) revealed that compared with participants without productive engagement, participants with productive engagement were younger, more educated, had better cognitive functioning, higher personal mastery belief scores, and greater emotional support. Those who frequently attended religious services and attended club meetings were more likely to be engaged in productive activities.
Age, cognitive functioning, disability, personal mastery belief, attending religious services, and emotional support were associated (p ≤ .15) with at least one of the indicators of productive engagement and the odds of higher 1991 frailty levels; thus, these variables were retained for multivariable regression analyses. Table 2 exhibits the results from the ordered logistic regression analyses. model 1 demonstrates that participants who engaged in productive activities had a lower unadjusted cumulative odds of frailty in 1991 compared with those without engagement (odds ratio [OR] = 0.74, 95% confidence interval [CI] = 0.58-0.96). When age, physical disability, and cognitive function were added (model 2), the association was reduced and not statistically significant (OR = 0.78, 95% CI = 0.60-1.01). Further adjustment for psychosocial covariates (model 3) resulted in a further reduction in magnitude of the odds ratio estimate for productive engagement. Older age, lower personal mastery belief, and attending religious services were independently associated with frailty.
As shown, participants who engaged in one productive activity had a lower cumulative odds of frailty at follow-up compared with those without engagement in unadjusted models, but this association was no longer statistically significant after inclusion of age, disability, and cognitive function (OR = 0.76, 95% CI = 0.58-1.00). Similar to the pattern with the binary measure of productive engagement status, the magnitude of associations between the number of activities and frailty levels was reduced further by inclusion of psychosocial covariates in the models.
The results of analyses examining associations between different domains of productive activities and frailty level indicate that volunteering (OR = 0.73, 95% CI = 0.55-0.98) but neither paid work nor childcare was associated with lower cumulative odds of frailty at follow-up. This association was unchanged after adjusting for age, disability, and cognitive functioning. As illustrated in Table 2 , personal mastery belief and attending religious services attenuated the relationship between volunteering and 1991 frailty Note: All variables measured at baseline (1988) unless otherwise specified. OR = odds ratio; CI = confidence interval.
levels. none of the hours of engagement measures were associated with frailty levels in adjusted models.
Discussion
In this longitudinal cohort of high-functioning older adults, engagement in productive activities, as assessed with a multi-activity measure, was not independently associated with a lower cumulative odds of frailty 3 years later. Volunteering, but not paid work or childcare, was associated with a lower cumulative odds of frailty after adjusting for age, disability, and cognitive function. Adjusting for personal mastery belief and attending religious services-both independent correlates of frailty-attenuated this relationship.
Though not significant in the final model, our findings indicate that volunteering is a more significant predictor of frailty than paid work or childcare. The lack of an observed association between paid work or childcare and frailty may reflect the complicated relationships between paid work, caregiving, and health in later life. Arguably, volunteering is often discretionary behavior (Burr, Choi, mutchler, & Caro, 2005) , while older adults may engage in paid work and childcare for reasons less under their personal control, such as economic necessity.
Previous research has suggested that the effects of productive activities may be mediated by older individuals' subjective evaluations of the activities. For example, perceived social reciprocity might explain the association between productive activities and well-being. Wahrendorf, von dem Knesebeck, and Siegrist (2006) reported that volunteering and informal helping were associated with reduced levels of depression and better quality of life only when respondents felt their activities were appreciated by the recipients. Older individuals involved with childcare and paid work might perceive their efforts are greater than the reward from the activities, whereas volunteers might experience "balanced social exchange" (Wahrendorf et al. 2006, p. 71) . Perceived importance of roles, such as role salience or role centrality, has also been shown to influence the association between performing roles and well-being (musick & Wilson, 2003) . Older adults in our study may have ascribed varying levels of importance to the different roles examined, and this may account for our findings. Future studies including measures of perceived social responsibility and rewards gained from engagement in productive activities should examine this issue in greater depth.
There are important limitations to this study. Though the analytic models accounted for baseline frailty level, our analyses do not prove a causal relationship between observed associations. most importantly, our finding that volunteering is no longer independently associated with frailty after adjusting for personal mastery and religious attendance raises the possibility that these characteristics (as well as other unmeasured related confounders) rather than volunteering may be protective against frailty.
Our study only looked at one definition of frailty; whether productive engagement prevents frailty using other definitions that include psychosocial factors (Rockwood et al., 1999) should be examined. Though only 71 participants died between baseline and the first follow-up interview, this attrition was not random; it is likely that at least some of the 71 deceased participants were frail prior to death, which could bias our findings. As described, the mSSA sample was selected from the highest functioning tertile of 70-to 79-year-olds in EPESE; it is possible that productive activities might be protective among younger or lower functioning older adults. Additionally, findings should be retested in a larger population of older adults with greater racial and ethnic diversity.
In conclusion, though high-functioning older adults who participate in productive activities are less likely to become frail, after adjusting for age, disability, and cognitive function, only volunteering (and not childcare or paid work) was independently associated with a lower cumulative odds of frailty. 
